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Abstract 


Background: Sickle cell disease is a major genetic disease with the greatest burden in sub-Saharan Africa, of which Nigeria 
is the epicenter. Premarital genotype screening for sickle cell disease is a tool of immense value in the prevention of the 
condition. This study sought to determine the level of knowledge on premarital genotype screening among women, identify 
their perceived relevance of premarital genotype screening in a bid to identify gaps in knowledge and provide basis for 
evidence based interventions. 

Methods: A descriptive cross-sectional study design was used, with the data collected using structured, interviewer- 
administered questionnaire. A total of 680 questionnaires were administered and retrieved. 

Results: The majority of respondents, 452(66.5%) were between 25-34 years while 506 (74.9%) had a tertiary education and 
predominant tribe and religion was Igbo and Christianity. About 85% were aware of SCD while about a quarter 183(26.9%) 
have no knowledge of premarital genotype screening sickle cell disease the premarital screening for the disease. Less than half, 
227(45.7%) correctly knows that the relevance of premarital genotype screening. Almost half had negative attitude towards 
the premarital screening, with 88.97% recommending that the screening be made compulsory for all intending couples. Most 
(72.76%) of the respondents carried out the premarital screening when they got married. The educational attainment and 
previous knowledge of genotype status of the respondents significantly influenced the uptake of the screening (p-value = 
0.0001, p=0.004 respectively). 

Conclusion: The level of awareness of premarital genotype screening did not translate to good knowledge since a good number 
of the respondents’ demonstrated negative perception towards its relevance. Public health education is needed to correctly 


deploy premarital genotype screening in reducing SCD burden. 
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Introduction 


Sickle cell disease is a monogenic disorder that affects 
millions of people worldwide. Sickle Cell Disease (SCD) occurs 
when an individual has inherited two mutants (abnormal 
haemoglobin) (Hb) genes from both parents, at least one of 
which is HbS. The abnormal haemoglobin (HbS) is due to 
the substitution of glutamic acid with valine at position 6 of 
the B-globin chain of the adult human haemoglobin (HbA) 
[1]. This leads to the formation of haemoglobin molecule 
that is functionally unstable. When deoxygenated, the HbS 
haemoglobin polymerizes and form tactoids that distorts 
the red cell membrane leading to sickle shape change which 
causes shortened life span of the red blood cell and blockage 
of the small blood vessels. SCD is characterized by haemolytic 
anaemia, vaso-occlusive crises, relentless end organ injury 
and premature death. Homozygous inheritance of HBS 
produces the severest form of the disease- sickle cell anaemia 
(SCA). Sickle cell disease is the most prevalent genetic disease 
worldwide. Nigeria parades the largest burden of the disease 
with over 4 million persons living with the disease and 1 in 4 
persons being carriers of sickle cell trait with the prevalence 
of about 20 per 1000 live births [1]. Sickle cell disease is a 
disease of public health concern because of the significant 
morbidity and under five mortality associated with it 
[2,3]. Despite Public education intervention, recent studies 
have shown that the prevalence of SCD in Nigeria is yet to 
achieve appreciable reduction [4,5]. Sickle cell disease is a 
preventable disease that imposes enormous pressure over 
healthcare institutions, creates psychosocial and financial 
problems for families of suffers and the community at large. 


Premarital genotype screening is a vital tool in prevention 
of SCD. Premarital genotype screening is a medical test 
carried out for couples about to get married in order to 
determine their haemoglobin phenotype and compatibility. 
This provides them opportunity to make informed decision 
to prevent sickle cell diseases in the offspring [6]. Sickle 
cell trait (AS) is a risk factor for procreating children with 
SCD yet research has shown a poor awareness of genotype 
among mothers [7]. This may not be unrelated to the poor 
level of health information literacy among women in Nigeria 
[8]. In most developing countries, a high percentage of many 
women are not educated and adequate knowledge has been 
shown to lead to prevention of heritable diseases [9,10]. 
Genetic diseases like sickle cell disease is more prevalent 
in developing countries like Nigeria. Studies on knowledge 
of women on premarital genotype testing in Ebonyi state is 
lacking. This study sought to determine the level of knowledge 
on premarital genotype screening among women, identify 
their perceived relevance of premarital genotype screening 
in a bid to identify gaps in knowledge and provide basis for 
evidence based interventions. 
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Materials and Methods 


Study design: This was a hospital based descriptive cross- 
sectional study carried out among women attending the 
antenatal clinic of the Alex Ekwueme Federal University 
teaching hospital Abakaliki, Ebonyi State. 


Sample size calculation: A sample size of 680 was obtained 
using the Right Size software. This was based on confidence 
level of 95%, confidence limit of 0.05, design effect of 1.5,90% 
anticipated response rate and finding of 41.4% prevalence 
rate of good knowledge of premarital genotype screening 
reported in the study by Otovwe, et al. [11]. 


Study Tool: Demographics and awareness on premarital 
genotype screening was collected using closed-ended, 
interviewer-administered questionnaire with 20 questions 
(Annex 1).The questionnaire was in two sections: the first 
section focused on the socio-demographic characteristics of 
the respondents (age, sex, marital status and religion); the 
second section sought to establish respondents’ knowledge 
about premarital genotype screening for SCD. 


Data analysis: Data entry and cleaning were performed prior 
to analysis using Microsoft Excel. Data were analyzed using 
IBM SPSS version 21 for Windows. Data presentation involved 
frequency tables and charts. Univariate and multivariate 
logistic regression were employed to identify correlates of 
knowledge of premarital genotype screening. Odds ratios 
with 95% confidence intervals were determined. A p-value 
of less than 0.05 was considered statistically significant. 


Ethical consideration: This study was approved by the 
Research Ethics Committee of Alex Ekwueme Federal 
University Teaching Hospital Abakaliki. Written informed 
consent was obtained from all participants. 


Results 


(Table 1) A total of 680 women gave consent for the 
study and completed their questionnaires. The majority of 
participants; 452(66.5%) were between 25-34 years while 
506 (74.9%) have attained tertiary level of education. The 
predominant tribe and religion was Igbo and Christianity 
respectively. About 85% have heard about sickle cell disease 
while 14.1% have no knowledge about it and only 5% have 
a family relation with sickle cell disease. Most, 622(91.5%) 
expressed knowledge of their genotype while 58(8.5%) 
doesn’t know theirs. Of the 622 participants aware of their 
genotype, the distribution shows 491(78.9%) have genotype 
AA, 128(20.6) have genotype AS while 3(0.5%) have 
genotype SS. 
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Variables Absolute number Relative frequency (Percent) 
Age categories 
15 - 24 years 82 12.1 
25 - 34 years 452 66.5 
35 - 44 years 144 21.1 
45 - 54 years 2 0.3 
Level of education 
Nil 3 0.4 
Primary 32 4.7 
Secondary 136 20 
Tertiary 509 74.9 
Tribe 
Igbo 657 96.7 
Ijaw 3 0.4 
Isoko 2 0.3 
Yoruba 2 0.3 
Others* 16 2.3 
Religion 
Christianity 677 99.6 
Not specified 3 0.4 
Heard about sickle cell disease 
Yes 584 85.9 
No 96 14.1 
Relation with sickle cell disease 
Yes 34 5 
No 646 95 
Genotype status known 
Yes 622 91.5 
No 58 8.5 
Genotype among those with known status** 
AA 491 78.9 
AS 128 20.6 
SS 3 0.5 
SC 0 0 


Table 1: Findings on socio-demographic and genotype information of respondents. 


*Others- Idoma, Efik, Igala **Based on a denominator of 622. 


Figure 1 Demonstrates that about a quarter of the 
participants have no knowledge of premarital genotype 
screening for sickle cell disease. From the 497 (78.1%) who 
have heard about premarital genotype screening for SCD, 
only 227(45.7%) correctly knows that its main relevance 
is to guide your decision on choosing compatible marriage 
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mate while 30(6%) thinks its importance is just to make 
one know her SCD status. Almost half exhibited negative 
perception toward premarital genotype screening. Out 
of which, 193(38.8%) believed it can cause problems or 
family tension if their genotypes were not compatible while 
47(9.5%) were unconcerned about its relevance. 
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MEE 6.0% (n=30) 


45.7% (n=227) 


38.8% (n=193) 


9.5% (n=47) 


= Knowledge on premarital genotype screening = No knowledge on premarital genotype screening| 


= Important to know one's SCD status = Guides decision on whom to marry 


= It causes problems/family tension Indifferent to premarital screening 
Figure 1: Bar of a pie chart showing proportion of participants with knowledge on premarital genotype screening and the 


distribution of responses to its relevance among those with knowledge on premarital screening for sickle cell diseases. 
XR S 


Table 2 Univariate and multivariate analysis revealed 
that educational levels and previous knowledge of genotype 


genotype screening with a statistically significant value 
of p<0.05, however educational level had a stronger 


status were good predictors of knowledge on premarital 


relationship. 


Browledse oupremarstalgenutype Univariate Multivariate 
Variables 
Yes n (%) Non (%) cOR (95% CTI) P aOR(95% CI) P 
Age 
15 - 24 years 55 (67.1) 27 (32.9) 
25 - 34 years 335 (74.1 117 (25.9 : 
v = od O20 27 0.477 1.00 (0.75-1.36) 0.957 
35 - 44 years 106 (73.6) 38 (26.4) 1.20) 
45 - 54 years 1 (50.0) 1 (50.0) 
Education 
Nil 2 (66.7) 1 (33.3) 
Primar 18 (56.2 14 (43.8 : 
ul ( J ( J pAONT ee 0.0001* | 2.09 (1.41-3.10) | 0.0001* 
Secondary 83 (61.0) 53 (39.0) 3.28) 
Tertiary 394 (73.1) 183 (26.9) 
Known genotype status 
Yes 464 (74.6 158 (25.4 Z 
v=) aa Bd 0.004* 1.60 (0.89-2.86) 0.117 
No 33 (56.9) 25 (43.1) 3.86) 
Having a relation with SCD 
Yes 28 (82.4 6 (17.6 - 
( J ( J ey 0.217 1.83 (0.74-4.57) 0.192 
No 469 (72.6) 177 (27.4) 4.33) 


Table 2: Univariate and multivariate analyses of factors related to knowledge on premarital genotype screening among study 


participants. 


SCD: Sickle Cell Disease. 


Discussion 


Nigeria has about 25% prevalence rate of carriers of the 
sickle cell gene, while about 2% of all the newborns in Nigeria 


are born with the sickle cell disease. Premarital genotype 
screening for sickle cell disease is a tool of immense value 
in the prevention of the condition. Its relevance in abating 
the societal burden of sickle cell disease cannot be over- 
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emphasized. Awareness of mothers about their premarital 
genetic testing should influence their partner selection, 
guide their information transmission to their children and 
modify their health seeking behavior for medical and other 
risk factors that may impact pregnancy outcomes through 
prevention and treatment [12]. 


This study revealed that majority of the study 
participants was aware of sickle cell disease and premarital 
genotype screening. More than 80% have heard about SCD 
while 78.1% know about premarital genotype screening. 
Our finding agrees with previous studies where over 90% 
of the study population was aware of SCD and premarital 
genotype screening [13-15]. The high level of awareness 
for SCD by the participants in this study could reflect the 
knowledge base of the population due to sustained public 
enlightenment on SCD and their educational level [16]. 
Nigeria has the highest burden of sickle cell disease in the 
world; hence it has received robust publicity by stakeholders 
[17]. Over 90% of the respondents in this study had at least 
a secondary school education which could have played a 
role in their awareness for SCD and premarital screening. 
Obviously, the under-representation of participants with 
no formal education or only primary education could be 
explained by the fact that the study was carried out among 
women in the urban populace where awareness and access 
to education is high. Our finding of a majority being aware 
of SCD and premarital screening is in agreement with that 
of a study in Oman in which all the participants had at least 
a high school education and 89.3% knew about premarital 
genotype screening [18]. Abogaye, et al. in their study also 
reported that 50% of their participants heard about sickle 
cell from the school [19]. Similarly another contributory 
factor for the increased awareness of premarital genotype 
screening for SCD could be because almost all the study 
participants belong to the Christian religion where many 
churches have premarital screening as one of the mandatory 
prerequisite for couples to be joined in marriage [20]. This 
requirement enables the religious bodies to discourage 
marriages between incompatible couples thereby making 
them critical stakeholders in reducing the burden of SCD 
[21,22]. It is advocated that other institutions that contract 
marriages for couples should adopt such regulations to 
complement the campaign effort to reduce SCD burden in 
Nigeria. Contrary to our finding on level of awareness for 
premarital genotype screening and SCD, a study in Plateau 
State, Nigeria, revealed that only 62% have heard of genetic 
disease, and just about half of the participants knew about 
premarital genotype screening probably due to the lower 
proportion of participants with tertiary education (44%) in 
the rural area of study [23]. Educational levels and previous 
knowledge of genotype status were good predictors of 
knowledge on premarital genotype screening. Education is 
important for improved well-being. 
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It is unsurprising that the majority of those who were 
knowledgeable about premarital genotype screening also 
knew their genotype status. This is probably because the 
knowledge of premarital screening can act as a catalyst for 
genotype testing. Most of the participants (91.5%) knew their 
genotype status of which 0.5% and 20.6% were SS and AS 
respectively. This proportion of carrier status for sickle cell 
disease is comparable to the documented prevalence of 24% 
for AS and SS in a previous study on prevalence of sickle cell 
disease in premarital screening in southwest, Nigeria [24]. 
It is a welcomed development that a majority of the women 
know their genotype unlike a report from Ghana where 
68.5% of those studied did not know their sickling status 
[19]. There is a 25% chance marriage between SCD carriers 
(genotype AS) will result in a pregnancy with a child affected 
with sickle cell anaemia (SS). Premarital haemoglobin 
screening is an important strategy for the control of Sickle 
Cell Disease. 


This study demonstrates that there is yet some 
knowledge gap to be filled regarding premarital genotype 
screening since 26.9% of study participants had no 
knowledge of premarital genotype screening and 14.1% 
have not even heard about sickle cell disease. This is 
unacceptable for a country like Nigeria with the highest 
burden of SCD. More so, less than half of the women in our 
study know that the importance of premarital genotype 
screening is to guide contracting marriage with a partner 
with a compatible genotype. Almost half of the respondents 
exhibited negative perception toward premarital genotype 
screening. They believed it can cause problems or family 
tension if their genotypes were not compatible while some 
felt that their premarital genotype screening result will not 
influence their choice of marriage partner. Our finding does 
not agree with the reports by Abioye-Kuteyi, et al. where 
almost all the respondents demonstrated a good attitude 
toward premarital genotype screening [25]. However it 
agrees with findings of Otovwe, et al. whose respondents 
opined that premarital genotype screening could reduce 
their chances of marriage [11]. The censure associated with 
sickle cell disease can make it difficult to entrench premarital 
genotype screening as exhibited in this study. There should 
be a re-modification of sickle cell disease enlightenment 
campaigns to be able to disabuse the minds of the populace 
on the wrong perception of premarital genotype screening. 
Premarital screening is intended to educate the couple and 
offer them accurate and unbiased information to assist them 
in making an informed decision to avoid having children 
with sickle cell disease. 


Our study showed that educational level and previous 
knowledge of one’s genotype have positive correlation 
with the knowledge of premarital genotype screening. This 
shows that knowledge and relevance of premarital genotype 
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screening is better among those with tertiary education since 
it’s expected that the higher one goes in educational level, 
from no formal education to tertiary education levels, the 
more knowledge is acquired. This was also opined by Ugwu 
in her study on awareness of premarital genotype screening 
among undergraduate university students that revealed 
that 91.2% were aware and lectures were the most frequent 
source of information [26]. This indicates the necessity 
of functional education. This is expected since education 
empowers an individual to access, understand and apply 
information from different sources such as schools, paper 
and electronic media. An educationally empowered woman 
is well disposed to acquire and implement the necessary 
information about her health and that of the society at large 
[27]. Comprehensive knowledge about sickle cell disease 
and its prevention through genotype screening should be 
taught at all levels of education including informal education 
settings. Genotype screening should be introduced as a 
mandatory test as early as at birth or primary school and 
individuals made aware of their genotype and counseled so 
that it can influence them to request for it while choosing a 
procreation partner. 


Limitations of the study 


The outcome of this study was based solely on the 
responses of the women which could be subject to bias. 


In conclusion, most of the study participants are aware 
of premarital genotype screening especially among those 
with higher education levels. Almost half demonstrated 
negative perception towards the relevance of premarital 
genotype screening. This calls for concerted efforts in 
massive campaigns and public education on the importance 
of premarital genotype screening. Genetic education and 
counseling should be employed as a part of the components 
of public health education. 
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